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The autumn feed problem in beef cattle management 
Breeders at Northam Research Station on 
short feed but still in good condition following 
the break of season. Over the next two 
months, breeders lost condition but still 
achieved high fertility 
By D. J. Barker and P. J. May, Beef 
Cattle Husbandry 
In south-western Australia all 
grazing stock face a period of 
"inadequate"nutrition each 
autumn. 
The Department of Agriculture's 
beef production research programme 
has for some years sought solutions 
to this problem, and results from the 
programme have been used to 
develop strategies for achieving 
satisfactory production levels at least 
cost during autumn. 
This article discusses the resulting 
techniques, and the research on 
which they are based. 
THE PROBLEM 
Pasture production 
The climate in Western Australia's 
farming areas produces pasture 
which is more than adequate in 
quality and quantity during mid to 
late spring. Both decline through 
summer until in autumn, just before 
the break of season, the pasture 
available to grazing cattle often does 
not meet the animals' feed 
requirements in terms of either 
quality or quantity. This results in 
loss of body weight. In winter, feed 
growth is limited and cows that are 
milking well may continue to lose 
weight. 
Animal needs 
Grazing animals have three main 
energy requirements: 
• Maintenance, for basic body 
functions. 
• Growth, for about the first three 
years of life of young cattle. 
• Lactation, for the beef cow raising 
a calf; this lasts for only part of the 
year. 
Body fat has a buffering effect. 
When the animal's food intake 
exceeds the above requirements, fat 
is laid down; if feed intake does not 
supply the energy needed to meet the 
animal's needs, fat reserves are 
mobilised to make up the difference 
and the animal loses weight. 
Management implications 
In a situation where seasonal 
variations take place in both pasture 
availability and animal energy 
needs, it is logical to have maximum 
animal feed requirements coinciding 
with maximum feed availability. 
If the cow is mated to calve in 
autumn, at about the break of 
season, her peak in lactation 
coincides with the abundance of 
spring feed. If her milk production is 
sufficient a high calf growth rate 
results. Highly digestible pasture is 
also available as the calf increasingly 
supplements its milk intake with 
paddock feed in spring. 
This system produces prime baby 
beef weaners from mid-spring into 
summer. 
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However, an autumn calving and 
late spring-early summer weaning 
management programme has 
problems with several classes of 
stock which must survive the stress 
period around the break of season. 
These are: 
• Breeders in late pregnancy. 
• Cows with calves at foot. 
• One-year-old replacement heifers. 
• Bulls. 
• One-year-old cattle (steers and 
heifers) being carried over for sale 
off grass as prime 20 month olds. 
Management programmes for all 
these classes of stock have suffered 
from a lack of knowledge, under 
grazing conditions, of: 
1. Their ability to tolerate sub-
maintenance nutrition during 
autumn, then perform adequately 
later in the season. Important 
features of performance influenced 
by autumn nutrition are survival, 
incidence of dystocia (difficult 
births), fertility at mating, growth 
and condition of breeders, and turn-
off date, carcass weight and 
composition of weaner baby beef and 
20-month-old steers and heifers. 
2. The ability of cattle to select a 
better quality fraction from an "on 
average" poor quality paddock feed 
supply. 
3. How to exploit the animal's ability 
to store surplus feed as fat for later 
utilisation. 
RESEARCH FINDINGS 
Research was done to examine the 
needs of the animals and the 
_ 600^ 
© 500 
5 o > 
400 
300 
management consequences of these 
needs. The findings of this research 
are described below. 
Breeders in late pregnancy 
To minimise the need for 
supplementary feed, autumn-calving 
cows must accumulate large 
amounts of energy reserves as fat 
during spring and summer. This can 
be mobilised in autumn to meet 
energy needs not supplied by 
paddock and conserved feeds. 
However, fat cows within two 
months before calving can suffer 
from "fatty liver syndrome" which 
may result in death. This condition is 
most likely to arise after the onset of 
almost total starvation, such as can 
occur at the break of season if 
paddock feed is almost exhausted. 
The cow's metabolic system is 
unable to get rid of the toxic end 
products of fat breakdown, and the 
animal dies. 
At Esperance Downs Research 
Station 5 kg of hay/head/day fed to 
mature Angus cows during the crisis 
period has prevented fatty liver 
syndrome. An accurate definition of 
the absolute minimum amount of 
feed required to avoid the problem 
has not yet been possible. 
The implication is that, at stocking 
rates which result in paddock feed 
becoming exhausted by the break of 
season, fodder reserves should allow 
for about 5 kg hay per head per day 
for about one month to be fed to 
avoid this problem. Stocking rates 
that result in fatty liver syndrome 
are most likely to exceed the 
economic optimum; reduction to a 
lower rate should avoid the problem. 
Fatty liver syndrome is less likely to 
be seen in heifers having their first 
calf at two years old than in mature 
cows, because they are still actively 
growing and are less likely to lay 
down much fat on summer-autumn 
pasture. 
However if these young cows are fed 
enough supplementary feed 
(especially grain) to be fat at 
calving, the problem of dystocia, 
which is most common in this class 
of breeder, will be aggravated. The 
reasons for this include: 
• Fat deposition in the pelvis 
impedes the movement of the calf at 
birth. 
• Heifers will be less fit if they have 
not been actively foraging. 
• The high quality diet results in 
larger than normal calves. 
Cows with calves at foot 
High levels of fertility (more than 90 
per cent of cows mated weaning 
calves) from a two month winter 
mating period have been regularly 
obtained with lactating cows in 
research station herds provided the 
animals are in store condition and 
maintaining weight during mating. 
In some cases, breeders that lost 
weight during mating still achieved 
high fertility rates, provided they did 
not fall below strong store condition. 
An example is shown in Figure 1 for 
the Esperance Downs Research 
Station Angus herd. 
' ' ' ' 93% pregnant ' ' ' V ' 95% pregnant •" 
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Liveweights and fertility rates of mature Angus breeders at Esperance Downs Research Station through five years 
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These results from grazing cattle in 
the agricultural areas of Western 
Australia differ from results from 
other parts of the world, derived 
largely from pen feeding studies. 
The overseas results have been 
interpreted to mean that high levels 
of fertility will only be obtained if 
breeder cows gain weight during 
mating. Our results indicate that the 
important factor for high fertility is 
for the cow to be in strong store or 
better condition; body weight 
fluctuations can be tolerated 
provided this level of body condition 
is maintained. 
It must be remembered that cattle of 
larger mature size will be heavier at 
any given body condition than 
smaller, early maturing breeds (such 
as those in the figure). Also cows 
with higher milk producing potential 
are likely to need more feed if they 
are to maintain store condition at 
mating. Larger mature size and/or 
higher milk producing cattle 
therefore probably need to be run at 
lower stocking rates to achieve good 
fertility. This is now being 
investigated at Northam Research 
Station. 
Two-year-old cows suckling their 
first calf are a special group because, 
besides having the usual energy 
needs for maintenance and lactation, 
they are still actively growing. They 
require preferential feeding after 
calving to ensure good fertility at 
their second mating. 
One-year-old replacement heifers 
Records from Northam and 
Esperance Downs Research Stations 
show that, when the heavier weaned 
heifers were selected as replacement 
breeders, traditional British breed 
animals usually weighed about 250 
kg at weaning and continued to grow 
over summer. 
The trials have shown that to ensure 
that high fertility rates (more than 
90 per cent) are achieved with these 
heifers at first mating at 15 months 
old they must weigh at least 250 kg, 
and be in forward store condition. 
Provided the animals are not 
overstocked, this can be readily 
achieved by mating in July-August 
on annual pastures without 
supplementary feeding in most of the 
agricultural areas, provided their 
dams have sufficiently good milking 
ability to support calf growth rates 
of 1 kg per day up to weaning. In our 
experimental programme no 
improvement in fertility was 
achieved by having early-maturing 
heifers at more than 260 kg body 
weight, or in better than store 
condition at their first mating. 
Later maturing breed types (Zebus, 
Western Europeans and their 
crosses) need to reach higher weights 
at first mating at 15 months old in 
order to be in forward store 
condition and thus reach the same 
level of fertility. 
Bulls 
Young bulls readily tolerate the 
annual fluctuations in paddock feed 
supplies and can reach forward store 
body condition for first mating at 
about 27 months old. The earlier 
maturing breed types can achieve 
this target on paddock feed with 
limited hay supplements, whereas 
the later maturing breeds probably 
require extra conserved feed inputs 
to ensure satisfactory performance 
by this age. 
Bulls at this age should only be 
expected to mate with about 25 cows 
over a two month period. 
Mature bulls can be satisfactorily 
run on pasture with some hay 
supplements in autumn, if necessary, 
and be in forward store to prime 
condition at the start of mating. 
A mature bull can successfully cover 
about 45 cows in a two month 
mating period. If the joining period 
is extended to three months the 
bull's mating capacity is not 
increased by half because sperm 
reserves are used more quickly than 
they are generated in the intial two 
months. 
Feeding high energy grain-based 
rations to bulls in order to attain 
obese "show ring" condition for 
autumn sales results in over-
nutrition being at least as big a 
problem as under-nutrition. The 
consequences of this undesirable 
practice can include: 
• Laziness, which can lead to failure 
to mate all cows on heat, especially if 
much walking is involved. 
• In a herd with a short calving 
period the readily fatigued obese bull 
is less likely to be able to mate 
successfully often enough to match 
the incidence of oestrus in the cows. 
• More injuries in a fat than a fit 
bull. 
• Lameness (laminitis), due to the 
high grain diet, which makes mating 
difficult if not impossible for the 
bull. 
• Digestive disorders due to the 
change from high energy rations to 
dry feed and then to lush green feed 
after the break of season. The bull 
may not recover until after the end 
of the mating period. 
• Testicular degeneration resulting 
in temporary, or sometimes 
permanently, impaired fertility. 
Yearlings for prime 20-month-old 
beef production 
A number of experiments, including 
some at Mt Barker and Bramley 
Research Stations, have shown that 
periods of sub-maintenance nutrition 
can be regarded as part of normal 
management to achieve optimum 
economic results in prime 20-month-
old beef production. 
At Mt Barker over four consecutive 
years, weaner steers at moderate 
stocking rates gained weight over 
summer, lost weight in autumn, then 
gained enough in winter and spring 
to produce prime carcases at 20 
months old. 
Grain crop stubbles can be grazed as 
a supplement to, or replacement for, 
part of the annual pasture area 
provided for the beef herd. A series 
of experiments at Chapman 
Research Station assessed the value 
of a number of crop stubbles as 
summer-autumn feed for yearling 
cattle. 
The major conclusions drawn from 
these were: 
• Grazed lupin stubbles produced 
growth rates of up to about 0.5 
kg/day. The length of time for 
which this rate was maintained 
depended on the stocking rate. 
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Lupin stubbles after being grazed all summer 
at two stocking rates. High stocking rate 
yearlings produced a net gain of 8 kg over 
summer and low stocking rate yearlings 
gained 33 kg net over summer. 
• Grazed oat stubble gave a similar 
growth rate to lupin stubble, but this 
rate tended to be maintained for a 
shorter period of time when a similar 
quantity of material was available. 
• Grazed barley stubble produced a 
growth rate comparable with that 
achieved on oats or lupins. 
• Grazed wheat stubble provided 
only a sub-maintenance diet. 
In general, grain crop stubbles other 
than wheat have considerable value 
for supporting growth but not 
fattening in young stock and 
allowing mature cattle to replenish 
body fat reserves over summer at low 
stocking rates. 
Fodder conservation, supplementary 
feeding and stocking rate 
Fodder conservation 
Results of the beef research 
programme suggest that most of the 
feed requirements for beef 
production in the agricultural areas 
of Western Australia can be satisfied 
by the appropriate management of 
standing pasture alone. 
Mature British breed cows have 
been run on pasture with no 
supplementary feed and have 
maintained high fertility (more than 
85 per cent) and high calf growth 
rates. For example, this was done for 
four years at Northam Research 
Station with Beef Shorthorns run at 
1.4 ha per head from 1972 to 1975; 
at Esperance Downs Research 
Station, Angus cattle at a stocking 
rate of 1.2 ha per head required no 
supplementary feeding in 1976 but 
in 1977 an average of 443 kg hay per 
head was fed during the autumn 
period. 
We are now investigating this sytem 
at Northam Research Station, with 
both moderate (Beef Shorthorn) and 
good (Dairy x Beef Shorthorn) milk 
producing types to determine if it is 
a viable breeder management 
alternative for either or both types, 
at three stocking rates. At Mt 
Barker Research Station and 
Denmark Research Station the nil 
supplementation system is also being 
compared with a conventional 
system involving conserving one 
third of the animal's grazing area as 
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hay which is fed back at the break of 
season using good milk producing 
crossbred dams. 
At Mt Barker and Bramley 
Research Stations yearling cattle of 
several breed types (Hereford, 
Friesian x Hereford, Friesian x 
Angus and Friesian) have been 
carried through the autumn-winter 
period without supplementary feed 
for a number of years. All types 
except the straight Friesian were 
turned off as prime 20 month old 
cattle at the end of spring. 
At Mt Barker Research Station 
baling hay off one third of the 
grazing area and feeding back at the 
break of season compared with no 
fodder conservation resulted in 
improved animal performance at the 
lower stocking rates (0.57 and 0.49 
ha/head). The value of the extra 
beef produced would have to exceed 
the cost of baling, storing and 
feeding out before hay making 
would pay. At current beef prices 
and farm costs it is not profitable to 
use hay in this phase of beef 
production. 
At the highest stocking rate (0.4 ha 
per head) hay making had a 
detrimental effect on animal 
performance compared with the nil 
conservation system, due largely to 
the reduction in dry pasture 
available to the cattle during 
summer. 
The third treatment in this 
experiment was a summer-deferred 
grazing system in which one third of 
the allocated area was closed up in 
late spring and the steers were 
confined to this area from mid-
February until two weeks after the 
break of season. This "shut up a 
paddock" method gave very similar 
results to the conventionally baled 
treatment at the lower and optimum 
stocking rates and at almost no cost, 
it must have considerable potential 
as an alternative fodder conservation 
practice. 
Supplementary feeding 
Under pen feeding conditions with 
harvested straw or dry pasture 
residues, responses to non-protein 
nitrogen (such as urea), minerals 
and trace element supplements have 
been obtained. The same responses 
have not always been seen under 
paddock conditions. 
At Chapman Research Station as 
part of the crop stubble evaluation 
programme, yearling cattle fed baled 
barley stubble in pens responded to a 
non-protein nitrogen, mineral and 
trace element supplement. Similar 
animals grazing the same stubble 
standing in the paddock readily ate 
the supplement but no improvement 
in performance resulted. 
All paddock animals, supplemented 
or unsupplemented, out-performed 
the best pen fed animals in terms of 
liveweight gain. This was 
presumably due to their ability to 
select a diet of adequate composition 
from the crop residues in the 
paddock. The penned animals had no 
opportunity to select this higher 
quality fraction. 
Supplements of this type may be 
useful in some seasons (late breaks 
and droughts) after the high quality 
fraction of the pasture or stubble has 
been consumed. 
In these situations the strategic use 
of grain (as opposed to hay can also 
be of value because responses to non-
protein nitrogen have generally been 
greatest when a digestible 
carbohydrate (grain) has been 
present in the diet. 
Oats is the preferred grain because it 
loses less feed value than other 
cereals when fed unmilled and the 
risk of grain poisoning is not as great 
as with wheat or barley. 
Stocking rate 
Setting a stocking rate is one of the 
most critical management decisions 
in a grazing system. 
As stocking rate is increased, the 
period of liveweight gain over 
summer is reduced because the high 
quality fraction of the paddock feed 
is more rapidly exhausted at higher 
stocking densities. As a result, both 
deposition of body fat is reduced and 
the period of autumn feed shortage 
is reduced. 
Conserving fodder in spring has the 
same effect as increasing stocking 
rates; summer paddock feed is 
reduced by the amount of fodder 
that is conserved. At about optimum 
stocking rate, animals are unable to 
reach the degree of fatness over 
summer that they would have if all 
pasture had been left standing in the 
paddock. Consequently the 
conserved fodder must be fed back to 
ensure that the beef production 
targets are achieved, so to some 
degree fodder conservation becomes 
an expensive substitute for paddock 
feed. 
Summary 
The autumn feed problem in beef 
cattle production in the agricultural 
areas of Western Australia can be 
attacked in three main ways. 
1. Making the best use of the 
animals' considerable tolerance of 
variations in body weight, which 
is compatible with absence of 
detrimental effects on production 
targets. 
2. Successfully making use of these 
tolerances involves the year round 
management programme. Calving 
at the break of season and setting 
a stocking rate that allows body 
reserves to be accumulated in 
spring and summer, and called 
upon in autumn, is the basis of 
successful economical beef cattle 
management. The most profitable 
stocking rate will always be 
considerably less than the 
maximum stocking rate. 
3. Fodder conservation and 
supplementary feeds have 
traditionally been considered the 
major managment practices 
essential for beef cattle to survive 
autumn and achieve the desired 
levels of fertility and growth rate. 
The contribution of fodder 
conservation and supplementary 
feeding to solving the autumn 
feed problem in our environment 
may have been over-emphasised. 
To achieve the best economic 
performance, these practices need 
to be confined to the minimum 
level necessary for satisfactory 
annual output, or to special-
purpose feeding to obtain 
premium prices out of season. 
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